Approved For Release 2008/07/15 : CIA-RDP80-00810A006200770003-9

A P e s T st R T
Thl§ material contain§ information affecting the
. National Defense of the United States within the

S-E-C-R-E-T

COUNTRY

SUBJECT

East Germany ' REPORT

Semi-Conductor Research in the DATE DISTR. -
cademy Institute for Research on
the Physics of Solids, Berlin-Buch NO. OF PAGES 2

2k March 1955

b
1
b

DATE OF INFOQ.
PLACE ACQUIRE

DATE ACQUIREE

REQUIREMENT NO. RD 25X1

' * REFERENCES
[This is UNEVALUATED Information

1.

2.

3

-semi-conductor and the metal contact. Buttler's and Diedrich's research '

THE APPRAISAL OF CONTENT 1S TENTATIVE,

i
{ ’
THE SOURCE EVALUATIONS IN THIS REPORT ARE DEFINITIVE, ) l ' ,'
!
(FOR KEY SEE REVERSE)

i
- 14
The Academy Institute for Research on the rhysics of Solids, in 25X1 I
Berlin-Buch, is engaged in the study of the reoctifying effect of s
semi-conductors. This work is done by Dr. Wilhelm Buttler, head of ‘
the Optical Department, and by Dipl. fhys. Heinz Diedrich, of the i
Electronios Department. Buttler is working with cadmium sulfide '
orystals, Diedrich with germanium orystals. . SRR i
‘The research of these two men aims at disproving a theory by Mott - L
(England) and Schottky (West Germany), generally accepted in Europe, '
which maintains that the rectifiying effect is essentially dependent - i
upon the difference between the work functions (Austrittsarbei-t) of- the j :
work 48 -intended to prove that the contact between semi-conductor and !f';
metal does not cause a barrier potential (%Rah'd?schich’\ﬁpbitent:bal)..~ .- The
rectifying effect, and thercfore the barrier potential, is caused -by: -
contaot between semi-conductor and semi-conductor, according to Buttler
and Diedrich. The two semi-conductors in this theory are represented
by, first, that part of the  semi-conductor crystal which is distant
from its surface, and, second, by the remaining part of the semi-cone
ductor in the surface region. In other words, the essential elements ‘
causing the rectifying effect and the barrier potential are one part ,
of the crystal with regular electron concentration and the other part:

of the orystal where the electron concentration is changed through ]
impurities on the surface of the crystal. This theory thus more closely -
resembles the semi-conductor model picture of the American Shockley than °
that of the two European scientists mentioned, -
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The impurities on the surface of the crystal consist of a monomolecular
layer of oxygen. Diedrich and Buttler therefore investigated crystals ;e
after entirely eliminating this layer. Diedrich did so by bombarding o
the germanium crystal with slow electrons. Buttler did the same thing '
with cadmium-gulfide orystals with the aid of wacuum ‘discharges. In
both cases the metal contact was steamed upon the pure crystal. - A -
large number of experiments showed in both cases that there were no
rectifyisy effects.. N . » :
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